Morphology and distribution of
Introduction
During the Hungarian surveillance monitoring in 2011, a small, elliptical diatom was found as a codominant species with Sellaphora archibaldii (J.C. Taylor & Lange-Bertalot 2006: 178) C.E. Wetzel, Ács & Ector in Ács et al. (2017) in Kanyari Holt-Tisza near Kisköre, Hungary. In the same year a similar small diatom was discovered in an epilithic sample from the Canal de Berry at Épineuil-le-Fleuriel, France.
In light microscopy this species looks like Fallacia indifferens (Hustedt 1942: 67) D.G. Mann in Round et al. (1990: 668) , but after the scanning electron microscopy (SEM) study we realised that its ultrastructure differs from all other known diatoms. On the basis of the relatively short, linear raphe fissure not reaching the end of the valve and the highly visible raphe-sternum, the species undoubtedly belongs to the genus Brevilinea.
The monotypic genus Brevilinea Siver, P.B. Hamilton & E. Morales (2008: 142) was described from Pungo Lake, Creswell County, North Carolina, USA. According to these authors the most important characteristics of the genus are the reduced raphe system and the uncommonly large, square shaped areolae making the genus unique. The reduced raphe system means that the distal ends of the relatively short, linear raphe are on valve face in about of 1/3 valve length from the poles. The raphe is situated within the conspicuously The main objectives of this study were 1) to describe the new Brevilinea species; 2) to make comparisons with species more similar to the new taxon, especially with Fallacia indifferens, the most similar diatom when viewed with the light microscope (LM); 3) to demonstrate the world distribution of this new species and 4) to show its ecological demands.
To achieve the second objective, the type material of F. indifferens was examined for morphological comparison with the new species.
Material and method
One sample of epiphyton from the green reed stems in the Kanyari Holt-Tisza, Hungary (47.489822°N, 20.449911°E) The diatom frustules were cleaned with hydrochloric acid and hydrogen peroxide, subsequently washed in distilled water and mounted with Naphrax ® medium (CEN 2014 ).
An Olympus IX70 inverted microscope equipped with differential interference contrast (DIC) optics and a Leica DMR microscope equipped with a Leica-DFC 500 high-resolution digital camera using Leica Application Suite software (v. 3.7.0, Leica Microsystems) were used for LM observations. For EM studies a part of the cleaned and washed samples was filtered through a 3 µm Isopore™ polycarbonate membrane filter (Merck Millipore), which was fixed onto a stub using double-sided carbon tape, and coated with gold using a rotarypumped spatter coater Quorum Q150R S. In the Hungarian sample, fine structures of the diatom frustules were observed with Zeiss EVO MA 10 SEM operated at 15 kV and 10 mm distance using SE and STEM detectors. (BAL-TEC AG, Balzers, Liechtenstein). SEM images were taken using the lower (SE-L) and upper (SE-U) detector signal. areolae/stria. Virgae are raised clearly separating striae and areolae (Fig. 25) . The thickened virgae continue on the mantle (Fig. 22) . Areolae are closed by hymenes, and are square in external view (Fig. 23 ) and round in internal view (Fig. 24) . The external raphe fissure is slightly curved, the raphe-sternum is prominent (Fig. 26) . The distal ends of the raphe are drop-shaped and the central raphe endings are slightly deflected to the same valve side (Fig.   22 ). The proximal ends of the raphe are spaced 27) . Internally, the raphe fissures are straight, terminating in small helictoglossae near the valve poles (Figs 24, 28 ).
Results

Brevilinea kevei
The valve margin is thickened (Fig. 22) In LM (Figs 32−41) , the valves are rhombic-elliptic to oval with rounded apices.
These characteristics were also drawn by Hustedt ( Fig. 31 ; Hustedt 1942, figs 27-30 
Distribution and ecology of Brevilinea kevei
The new taxon occurs in eutrophic waters with high electrolyte content. The water pH was 7.8 at the time of sampling. When first sampled this species was recorded from an abandoned dredge pond near Bulolo, Papua New Guinea, which is alkaline water with high conductivity, however it was misidentified as Navicula saprophila Lange-Bertalot & Bonik pocosinensis is 7-13 μm length and 2.5-3 μm width) with oval valves, which are never capitate. To date, B. pocosinensis is only known from Pungo Lake, North Carolina, an acidic (pH = 4.9), poorly buffered waterbody with a low water transparency due to the high concentration of humic-stained substances (Siver & Hamilton 2011) . Consequently B.
pocosinensis inhabits acidic waters while B. kevei has been found in alkaline waters (pH = 7.8).
Brevilinea kevei most resembles Navicula indifferens Hustedt described from NorthWestern Germany (Hustedt 1942: 67, figs 27-30, here Fig. 31) . Navicula indifferens was transferred to the genus Fallacia -as Fallacia indifferens (Hustedt) D.G. Mann in Round et al. (1990) . Brevilinea kevei differs from F. indifferens and other similar very small pennate diatoms morphologically, e.g. Fistulifera saprophila (Lange-Bertalot & Bonik 1976: 312) Lange- Bertalot (1997: 73) , Mayamaea atomus (Kützing 1844 : 108) Lange-Bertalot (1997 , Mayamaea permitis (Hustedt 1945 : 919) Bruder & Medlin (2008 , Sellaphora bosniaca Kapetanović & R. Jahn in Kapetanović et al. (2011: 130) , even in LM on the basis of the relatively large distance between proximal raphe endings. In SEM the reduced raphe system surrounded by a prominent sternum clearly distinguishes it from the other diatoms.
In type locality B. kevei was dominant (its relative abundance was 14.7 %). The codominant taxa were Cyclotella meneghiniana Kützing, its relative abundance was 14.6 %;
Amphora pediculus (Kützing) Grunow (7.8 %), Nitzschia frustulum (Kützing) Grunow ( The ecological requirements of codominant species are also the nutrient (nitrogen and phosphorus) rich freshwaters. Nitzschia costei is an epilithic, rheophilous, alkaliphilous taxon, occurring strictly in freshwater bodies, its oxygen requirement is fairly high (above 75% saturation), beta-mesosaprobous and eutraphentic (Tudesque et al. 2008) . Sellaphora archibaldii was found in alkaline, eutrophic water with elevated electrolyte content in Europe (Ács et al. 2017) and in South Africa as well (Taylor & Lange-Bertalot 2006) . Cyclotella meneghiniana, A. pediculus, N. frustulum, D. pseudostelligera and A. eutrophilum are also eutraphentic species (Van Dam et al. 1994 ).
We consider B. kevei to be more abundant then we had currently known, but it is sometimes misidentified and overlooked due to its small and thin cell. 
